yjJK 593.161.13.012.4 


© «napa3HTOJiorHH», Bbin. 4 „ 1992 


3HAOMACTMrOTbI — OCOBblPl TH n PACCEJ1 HTEJlbHblX CTAAHH 
TPM nAHOCOMATHA PO^A PROTEOIVIONAS 


A. O. <J>pojioB, M. H. MajibimeBa 


H3yMeHa Mop(f)OAorHH 3HAOMacTHroT Proteomonas inconstans nocAe hx npeObiBaHHH Ha B03Ayxe 
b TeneHHe 24 q. H3MeHeHHH 3aTparnBaioT noBepxHocTHbie cTpyKTypbi, >KryTHK h >KryTHKOBbiH KapMaH, 
UHTonAa3My, CHCTeMy BHyTpeHHHX MeM6paH, mhtoxohaphoh, KHHeTonAacT h HApo. OTMeqeHO 3HaHHr 
TeAbHoe yBeAHMeHne AHnnAHbix BKAioqeHHH. H3MeHeHHH Mopc{)OAorHH H3ynaeMbix SHAOMacTHroj. bo 
MHO rOM CXOAHbl C npeo6pa30BaHHHMH, KOTOpbie HMeiOT MeCTO B npouecce (})OpMHpOBaHHH «uhct» b poAax 
Leptomonas h Blastocrithidia. FloAyqeHHbie AaHHbie iiobboahkdt paccMaTpuBaTb 3HAOMacTnroT nan oco- 
6biH Tnn pacceAHTeAbHbix ctbahh TpnnaHocoMaTHA- 

BoAblHHHCTBO TpHnaHOCOMaTHA, napa3HTHpyiOmHX B HaCeKOMbIX, o6AaAaiOT MOHOKCeHHbIMH >KH3- 
HeHHbiMH uHKAaMH (McGhee, Cosgrove, 1980), BKAioqaiomHMH pacceAHTeAbHbie ct3ahh, npncnoco6AeH- 
Hbie k nepe>KHBaHHK3 b He6AaronpHHTHbix ycAOBHax BHemHen cpeAbi. Y pnAa bhaob, HanpnMep Blasto¬ 
crithidia triatoma (Mehlhorn e. a., 1979; Schaub, Pretsch, 1981), Leptomonas lygaei (Tieszen e. a., 
1989b), L. mycophilus (OpoAOB, CnapAaTo, 1990), (fjopiviHpyioTCH AnmeHHbie >KryTHKa cneunaAH3H- 
pOBaHHbie pacceAHTeAbHbie CT3AHH — «UHCTbI». LlHCTbl HeKOTOpbIX bhaob MoryT COXpaHHTb HHB3- 
3 H 0 HH 0 CTb OoAee roAa, npn komh3thoh TeMnepaType (Schaub, Pretsch, 1981). BiviecTe c TeM cymecT- 
ByiOT BHAbI, y KOTOpbIX paCCeAHTeAbHyiO (JjyHKUHIO BbinOAHHIOT >KryTHKOBbie KAeTKH. 3K30reHHafl HaCTb 
>KH 3 HeHHoro UHKAa T3KHX TpHnaHOCOMaTHA CBH33Ha oObiMHO c boaoh, Kan HanpnMep y Crithidia fascicu- 
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lata (Clark e. a., 1964), Blastocrithidia gerridis (Tieszen e. a., 1989a), hah c ApyrHMH >khakocthmh: 
pa3JiaraiomeHCH opraHHKon, cokhmh pacTeHHH h t. n. (McGhee, Cosgrove, 1980). 

B >KH3HeHHOM uHKJie TpnnaHocoMaTHA H3 poAa Proteomonas pacceAHTeAbHbie cthahh ao chx nop 
He ObuiH o6Hapy>KeHbi (HoAAnnaeB h Ap., 1990). H3BecTH0, oah3ko, mto OAHa H3 CTaAHH H3 CAO>KHoro 
KJieTOMHoro uHKJia, peajiH3yiomerocH b KyjibTypax — 3HAOMacTHroTa, cnocoOHa nepeHocnTb BbicyuiHBa- 
Hne (OpojioB, MajibimeBa, 1989). 

PaccMaTpHBan 3HAOMacTHroT KaK B03M0>KHbix KaHAHAaTOB Ha poAb pacceJiHTejibHbix CTaAHH b >kh3- 
HeHHbix uHKJiax npeACTaBHTejien poAa Proteomonas, Mbi CTaBHAH nepeA co6oh uejib — BbiHBHTb H3MeHe- 
hhh, nponcxoAHLune b opraHH3au.HH SHAOMacTnroT b npouecce BbicyuiHBaHHH. 

MaTepnaji h MeTOAHKa. KyAbTypa Proteomonas inconstans BeAeTCH b jiaOopaTopnn 
Ha >khakoh nnTaTeAbHOH cpeAe no MeTOAHKe, onncaHHon paHee (TIoAAHnaeB h Ap., 1990). J\j in 3JieK- 
TpOHHO-MHKpOCKOnHMeCKHX HCCAeAOBaHHH KJieTKH H3 >KHAKOH CpeAbI 0C3>KAUAH UeHTpH(})yrHpOBaHHeM 
(3000 o6./mhh, 10 mhh). KyAbTypaAbHan >KHAK0CTb octopo>kho CAHBaAacb, c noMombio (J)HAbTpoBaAb- 
hoh OyMarn yAaAHAcn ociaTOK >khakocth, a 0TueHTpn(})yrHp0BaHHbiH ocaAOK BbicymnBaACH Ha B03Ayxe. 
Mepe3 cyTKH noACOxiunn ocaAOK (})HKCHpoBaAH 1.5%-hwm TAyTapaAbAeruAOM b 0.1 M KaKOAHAaTHOM 
6ycj)epe (2 q, 0°), npoMbiBaAH b Tpex CMeHax 0.1 M KaKOAHAaTHoro 6yc()epa, coAep>Kamero 5 % caxapo3bi 
(1 m), H nOCT(j)HKCHpOBaAH 2 %-HbIM 0s0 4 (1 4, 0°). 3aTeM (|)HKCHpOBaHHbIH MaTepnaA 06e3B0>KHBaAH H 
3aKAK)MaAH b CMecb anoHa c apaAAHTOM. Ya bTpaTOHKHe cpe3bi totobhah Ha yAbTpaMHKpoTOMe LKB-III, 
OKpaUJHBaAH BOAHbIM paCTBOpOM ypaHHAaueTaTa (1 4) H UHTpaTOM CBHHUa (5 MHH) H H3y4aAH B 3AeK- 
TpOHHOM MHKpocKone JEM-100S. 

P e 3 y a b t a t bi h o6cy*AeHHe. Mepe3 24 q nocAe HaqaAa BbicyuiHBaHHH KyAbTypbi P. in¬ 
constans opraHH3auHH SHAOMacTnroT npeTepneBaeT 3aMeTHbie H3MeHeHHH (pnc. 1, 1, 2; cm. bka.). 

B nepByio oqepeAb H3MeHeHHH 3aTparnBaioT noBepxHocTHbie CTpyKTypbi kactkh (pnc. 1, 3 —5). 
riponcxoAHT HeKOTopoe ym/imeHne Hapy>KHoro caoh nAa3MaTnqecKOH MeMOpaHbi no cpaBHeHHio c 
BHyTpeHHHM (pHC. 1, 4). IloA MHKpOTpyOOMKaMH, nOACTHAaiOIJUHMH nAa3MaTH4eCKyK) MeMOpaHy, H B 
npoMe>KyTKax Me>KAy hhmh noHBAneTCH nAOTHbin caoh cneunaAH3Hp0BaHHOH cyOneAAHKyAnpHOH 
UHTOnAa3MbI, TOALUHHOH 12—15 HM (pHC. 1, 3, 4). CxOAHbie, HO 6oAee TAyOOKHe H3MeHeHHH nOBepXHOCT- 
Hbix CTpyKTyp oTMeneHbi h b npouecce (J)opMHpoBaHHH «uhct» b poAax Leptomonas w Blastocrithidia 
(Schaub, Pretsch, 1981; Reduth, Schaub, 1988; Tieszen e. a., 1989b; OpoAOB, CuapAaTo, 1990). 
HanpnMep, y Blastocrithidia triatoma h B. familiaris nponcxoAHT 3aMeHa cyOneAAHKyAnpHbix Tpy6o- 
qeu KopTHKaAbHbiMH rpaHyAaMH (Mehlhorn e. a., 1979; Schaub, Pretsch, 1981; Tieszen e. a., 1985). 
y Leptomonas mycophilus qacTb cyOneAAHKyAnpHbix MHKpoTpyOoqeK norpy>KaeTCH b rAyOb uHTonAa3Mbi, 
a no Mepe C03peBaHHH «uhct» MHKpoTpyOoMKH noAHocTbio ncqe3aiOT (OpoAOB, CuapAaTo, 1990). 

>KryTHKH H3yqaeMbix SHAOMacTnroT HHKorAa He bwxoaht Hapy>Ky h nAOTHo 3aKpbiBaioT >KryTH- 
KOBbin KapMaH CBoen pacmnpeHHOH AHCTaAbHOH qacTbio (pnc. 1, 6 ), b KOTopyio He 33 xoaht aucoHeMa. 
y aHAOMaCTHTOT, HaXOAHUJ.HXCH B KyAbTypaAbHOH >KHAKOCTH, AHCTaAbHan qaCTb >KryTHK3, B KOTOpOH 
BcerAa npncyTCTByeT aucoHeMa, Mo>KeT BbixoAHTb Hapy>Ky (pnc. 1, 7). 

LI,HTonAa3Ma SHAOMacTHroT P. inconstans nocAe noAcyiu HBaHHH CTaHOBHTCH 6oAee 3AeKTpoHHo- 
nAOTHOH (pnc. 1 ,1,2). Bo3pacTaeT koahmcctbo AnnHAHbix BKAioqeHHH. CncTeMa BHyTpeHHHx MeMOpaH, 
KOMnAeKC ToAbA>KH H 3HAOnAa3MaTHqeCKHH peTHKyAyM He BbIHBAHIOTCH (pHC. 1, /). CxOAHaH 

KOHAeHcaunn uHTonAa3Mbi HaOAKDAaeTcn TaK>Ke h b npouecce (j)opMnpoBaHHH «uhct» y Leptomonas 
h Blastocrithidia (Reduth, Schaub, 1988; OpoAOB, CuapAaio, 1990). 

06bIMHO xopomo pa3BHTbIH y SHAOMaCTHTOT H3 KyAbTyp MHTOXOHApHOH y HCCAeAyeMbIX KAeTOK 
cymecTBeHHo coupaiuaeTCH b pa3Mepax, yMeHbiuaeTCH KOAHqecTBo ero BeTBeu, ynAOTHneTcn MaipuKC, 
CTaHOBHTCH MeHbuie kphct (pnc. 1, /, 2). CnAbHo H3MeHHeTCH CTpyKTypa KHHeTonAacTa ( pnc. 2, /, 2 \ 
cm. bka.). B yBeAHMeHHOH aAeKTpoHHo-CBeTAOH KancyAe KHHeTonAacTa pbixAo pacnoAaraioTCH hhth 
JX HK, noAHocTbfo ee 3anoAHHH. KnHeTonAacT npHoOpeTaeT ceTqaTbin bha (pnc. 1, 1; 2, /). CxoAHbie 
H3MeHeHHH b yAbTpacTpyKType KHHeTonAacTa h mhtoxohaphoh a OTMeqaioTCH npn o6pa30BaHHH «uhct» 
y B. triatoma (Mehlhorn e. a., 1979; Reduth, Schaub, 1988). B 3peAbix uncrax c HcnoAb30BaHneM 
npocBeqHBaKDurero SAeKTpoHHoro MHKpocKona Boobme He yAaeTCH HACHTH(j3HUHpoBaTb HHKaKne BHyT- 
peHHne CTpyKTypbi. Ho mctoa 3aMopa>KHBaHHH—CKaAbiBaHHH y B. triatoma (Reduth, Schaub, 1988) 

n03BOAHA o6Hapy>KHTb HAPO, KHHeTOnAaCT H MHTOXOHAPHOH. IToCAeAHHH, KaK OKa3aAOCb, pa3BHT 
CAa6o, a KHHeTonAacT HMeeT ceTqaTyio CTpyKTypy. W L. lygaei, HaoOopoT, HMeeT MecTo KOHAeHcauHH 
KHHeTonAacTHOH JX HK (Tieszen e. a., 1989b). 

B HApax HCCAeAyeMbix 3HAOMacTHroT nponcxoAHT CHAbHan KOHAeHcauHH xpoMaTHHa, 3aHHMaiome- 
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ro 3HaMHTejibHyK) uacTb oO'beMa hjx pa (pnc. 1, 7; 2, 3). Cxo/iHbie H3MeHeHHH b anpax hmciot MecTo 
b npouecce (JjopMHpoBaHHH uHCTonoAoOHbix KjieTOK b po3eTKax, HanpHMep, y L. mycophilus h 
L. jaculum (OpoJioB, CKapjiaTo, 1990; OpoJioB h Ap., 1991). B «>KryTHKOBbix uHCTax» Blastocri- 
thidia h Leptomonas npn KOHAeHcauHH xpoMaTHHa o6pa3yeTcn Tan Ha3biBaeMan jiaOnpaHTOBHAHan 
CTpyKTypa (Mehlhorn e. a., 1979; Schaub, Pretsch, 1981; Tieszen e. a., 1989b). 

TaKHM o6pa30M, H3MeHeHHH B OpraHH3aUHH SHAOMaCTHTOT, nOABepriIIHXCH BbICyillHBaHHK), BO 
MHOrOM CXOAHbl C H3MeHeHHHMH, KOTOpbie npOHCXOAHT C TpH na HOCOMaTHAa MH b npouecce UHCTO- 
o6pa30BaHHH. 3to no3BOJiueT hsm paccMaTpHBaTb SHuoMacTuroTbi Kan ocoObiu Tun paccejiHTejibHbix 
CTauuH. B oTjiHMue ot «uhct» Apyrnx TpHnaHocoMaTHA, SHAOMacTuroTbi poua Proteomonas nocTOHHHo 
o6pa3yK)TCH b xoue KJieTOMHbix uhkjiob SHuoreHHOH arrjiOMepauHH napa3HTOB. Ilpu stom ohh cnocobHbi 
BbinojiHHTb jx Be (})yHKUHH: jih6o BHOBb BKjnonaTbCH b npouecc pa3MHo>KeHHH, jih6o, nona^an bo BHeui- 
HK)K) cpejiy H COXpaHHH npH 3TOM >KH3Hecn0C06H0CTb, CJiy>KHTb HCTOMHHKOM HHBa3HH HOBbIX X03HeB. 
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THE ENDOMASTIGOTES, A SPECIAL TYPE OF THE TRANSMISSION STAGES OF 
TRYPANOSOMATIDES OF THE GENUS PROTEOMONAS 

A. O. Frolov, M. N. Malysheva 

Key words: Proteomonas inconstans , endomastigote, fine structure, transmission stage 

SUMMARY 

The morphology of Proteomonas inconstans endomastigotes has been examined after their 
stay during 24 hours in the air. Changes occur in the surface structure, flagellum and flagellar 
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pocket, cytoplasm, endomembrane system, mitochondrion, kenetoplast and nucleus. Considerable 
increase in the lipid inclusions was observed. Chapges in the morphology of the investigated 
endomastigotes are similar in many respects to transformations that are known for the cyst 
formation process in the genera Leptomonas and Blastocrithidia. The obtained facts allow us to 
consider the endomastigotes as a special type of the transmission stages of trypaRosomatides. 



BKAeuKa k ct. A. O. <t>poAoea u dp. 





Phc. 1. YjibTpacTpyKTypa aHAOMacTuroT Proteomonas inconstans ao h nocjie BbicyiUHBaHHH. 

1 — oGuihh bhjh, 3HAOMaCT h roTbi qepe3 24 m nocjie HaMajia aKCnepHMeHta; 2 — anAOMacTHroTa P. inconstans 
b hcxoahoh Ky^bType; 3,4 — (£opMnpoBaHHe c.nofl cneuHa^H3HpoBaHHOH cySne^JiHKyjiHpHOH unTonJia3Mbi 
Mepe3 24 m noc/le HaMa^a aKCnepHMema; 5 — cy6ne.fl.nnKy.nHpHafl 30Ha 3 hjiom act h roTbi H3 mcxo/IHoh Ky^bTypbl; 
6,7 — >KryT hk 3HAOMacT htot P. inconstans ao (7) h nepe3 24 ** noc^e Hanajia 3KCnepHMeHTa (6); a — aKCOHeMa; 
d — .aecMocoMbi; m — >KryTHKOBbiH KapMaH; ten — KuHeTonjiaci; a — ji h n hjih bie KaruiH; mu -■- mhtoxohjiphoh; 
mt — MHKpoTpy6oMKn; nM — n.na3MaTHMecKafl MeiviSpaHa; ecu — cneuHa;iH3HpoBa HHafl cy6ne.n.nHKy.nflpHafl 

umonjia3Ma; n — fl.fl.po. 

Fig. I. Fine structure of endomastigotes of Proteomonas inconstans before and after drying. 








Phc. 2. yjibTpacTpyKTypa SHAOMacTHTOT P. inconstans ao h nocjie BbicymHBaHHH. 

/, 2 — KHHeTorwaCT SHAoMaCTHroT P. inconstQns ao (2) w nepe3 24 h noCJie HanaJia 3KcnepHMeHTa (/); 
4 — HApo 3HAOMacTHroT P. inconstans ao (4) h ^epe3 24 v rioc-ne HaMajia sKcriepHMeHTa (5); kc — KMHeTOCOMa; 

XT — XpOMaTHH; nd — HAPblUlKO. 

Fig. 2. Fine structure of endomastigotes of Proteomonas inconstans before and after drying. 





